across the lifespan (Feist & Barron, 2003) . Not surprisingly, then, people high in openness are much more likely to spend parts of their day on creative pursuits. In the week-long experience sampling study (Silvia et al., 2014) , people high in openness were substantially more likely to be doing something creative at the moment.
What isn't known is whether people high in openness have a stronger relationship between emotion and their everyday creativity. On the one hand, we could expect a stronger relationship between activated positive emotion and creativity for people high in openness who see themselves as creative people and are passionate about creative hobbies. On the other hand, one could predict that emotions like feeling enthusiastic are less important for people who spend much of their days on creative tasks, which are often driven by longstanding routines, goals, and habits. The earlier experience sampling study was unable to address this question (Silvia et al., 2014) . Openness to experience did not significantly interact with any emotion to predict doing something creative, but the sample was fairly small for finding such effects, and the assessment of positive and negative emotion didn't capture the activated positive domain thoroughly, so it remains an open question.
The Present Research
In the present research, we explored creative days: what creative days are like emotionally, and who tends to have them. A large sample of young adults took part in a twoweek daily diary study. They rated their thoughts, feelings, and actions each day, including how creative they were during the day and what their emotions were like. Although we did not measure specific acts of "little-c" creativity, we provided participants with examples of creativity including the novel generation of ideas, original self-expression, art, music, and writing. We sought to build upon and go beyond past work (Silvia et al., 2014) in several respects. First, unlike past work, this study systematically assessed positive and negative emotion across a range of activation levels. People completed measures that were crafted to capture low, medium, and high activation types of daily positive affect (PA) and negative affect (NA). In doing so, we also captured a range of promotion and prevention focused states. The design thus affords a strong test of how emotions predict creativity in everyday life.
Second, we examined the role of personality in daily creativity with a much larger and broader sample. The prior study had 79 college students, around a third of whom were music majors and thus heavily involved in creative pursuits (Silvia et al., 2014) . The present study had a large, expansive sample of over 650 college students, which broadened the range of personality and increased our power to find effects for traits other than openness, which have much smaller effects (Feist, 1998) . Finally, we examined state-trait interactions involving emotion and personality. The large sample size and focused assessment of PA and NA should allow us to see if emotion and creativity are more tightly linked for some people than others.
Method
Participants. Participants were 658 young adults (196 men, 462 women), 17 to 25 years old (M = 19.8, SD = 1.7), who identified as European (79.2%), Asian (10.9%), Māori or Pacific Islander (5.3%), Indian (2.6%), or another ethnicity (2.0%). Participants were students at the University of Otago, New Zealand, who were taking part in the 2013 and 2014 waves of the Daily Life Study, a large interdisciplinary study of the daily experiences of young adults. Participants were reimbursed with partial course credit if recruited through the University of Otago Psychology Department's experimental participation program (N = 398, 60.5%) or with a small cash payment if recruited through flyers, classes, or word of mouth (N = 260, 39.5%). An additional 23 participants were excluded from analysis (six participants dropped out of the study; 17 participants completed fewer than seven diary records).
Procedure. In an initial laboratory session, participants completed informed consent and computerized measures of demographic characteristics (gender, age, and ethnicity) and personality, along with other trait measures. At the end of this survey, participants entered an email address and password to access the daily diary that began the next day. For 13 days, participants completed an online daily diary accessible between 3 pm and 8 pm that included a wide range of self-report measures about their thoughts, emotions, and behaviors during the day. After completing the daily diaries, participants returned to the laboratory two weeks after their initial session for debriefing and reimbursement.
Trait measures. The initial survey included the 60-item NEO Five-Factor Inventory (NEO-FFI; Costa & McCrae, 1992) , which assesses the five major factors of personality.
Participants were asked to indicate whether they agreed or disagreed with each item on a 5-point scale (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree).
Responses were averaged across the 12-items for each trait (reverse scoring where needed) Positive and negative emotion was measured through an 18-item scale based on the circumplex model of affect (Barrett & Russell, 1999) . Positive affect (PA) was measured across three levels of activation with three items each: high activation (energetic, enthusiastic, and excited), medium activation (happy, cheerful, pleasant), and low activation (calm, content, relaxed). The same was true for negative affect: high activation (angry, hostile, irritable), medium activation (nervous, anxious, tense), and low activation (dejected, sad, unhappy) . Participants rated each adjective for how they "felt today" on a 5-point Likert scale (1 = not at all, 2 = slightly, 3 = moderately, 4 = very much, 5 = extremely). Responses were averaged across the 9-items and 3-item subscales for measures of PA (α = .895), PA Hi (α = .729), PA Med (α = .771), PA Low (α = .642), and NA (α = .760), NA Hi (α = .630), NA Med (α = .716), NA Low (α = .724). Alpha reliabilities for nested data were computed using recommended guidelines from Nezlek (2012) . PA Hi, PA Med, NA Hi, and NA Low captured a range of positive and negative promotion-focused states (enthusiastic, happy, angry, and sad, respectively); PA Low and NA Med captured a range of positive and negative prevention-focused states (relaxed and anxious, respectively).
Data analysis. This micro-longitudinal design yielded a dataset with up to 13 daily observations nested within people. Our analytic approach took this nested data structure into account to understand the between-and within-person associations between emotions and creativity. Prior to analyses, we computed descriptive statistics for the aggregated daily variables in SPSS and used multilevel modeling with the Hierarchical Linear Modeling Programme (HLM; version 6.08; Raudenbush, Bryk, & Congdon, 2004) to determine the proportion of between-versus within-person variance in the daily variables using intra-class correlation coefficients (ICCs) (Raudenbush, & Bryk, 2002) . For the between-person analyses, we computed Pearson correlation coefficients between the aggregated daily emotions and creativity measures, and between each personality trait and the aggregated daily creativity measure.
For the within-person analyses, we conducted a series of multilevel models using HLM. Models were constructed to determine which emotion state was the strongest predictor of increased creativity within individuals over time. We ran eight models with creativity as the level-1 outcome and each of the eight emotion states (PA, PA Hi, PA Med, PA Low, NA, NA Hi, NA Med, NA Low) as a separate level-1 predictor to generate the within-person slopes. Each emotion predictor was group-mean centered around each person's mean to model changes around each person's typical emotion across the 13 days. We entered gender (male = 0, female = 1) as a level-2 variable in the intercept equation only to control for the uneven distribution of gender in the sample and any gender differences in average creativity. An additional "weekend" level-1 predictor was also entered uncentered (coded 0 for Mondays -Fridays and 1 for Saturdays and Sundays) to control for possible weekend differences in creativity and emotion (Liu & West, 2015; West & Hepworth, 1991) , however, this was removed from the final models because it did not modify patterns. Effect sizes were computed by calculating the percentage of variance reduction in creativity accounted for by each emotion following recommended procedures (Raudenbush, & Bryk, 2002) . We then tested whether personality moderated these within-person relationships between emotion and creativity by adding neuroticism, extraversion, openness, conscientiousness, and agreeableness (all grand-mean centered) as simultaneous level-2 predictors to the previous multilevel models. We also included gender in the level-2 intercept and slope equations to control for gender differences in creativity and personality and to test for gender differences in the within-person relationships.
Results

Descriptive Statistics
Participants completed 12 out of 13 diaries on average (90% response rate; M = 11.7; SD = 1.5; range 7 -13). Table 1 shows the descriptive statistics for the aggregated daily and personality variables. There was a large range in self-reported creativity. At least one participant reported no creativity at all during the 13 days (min = 0.00), whereas another participant reported a high level of creativity (max = 3.62). The mean reported creativity was 1.12, which corresponded to being "a little" creative each day. The intra-class correlation (ICC) statistic for creativity indicated that under half of the observed variability in creativity occurred between participants and therefore more than half occurred within participants.
ICCs for the daily emotion states were similar. Given the presence of within-person variability, it was appropriate to model within-person variance in creativity and emotion. Table 1 about here Table 1 shows the between-person correlations between average creativity and each averaged emotion variable. People who reported more PA, and particularly more high Running Head: CREATIVE DAYS Creative Days 12 activation rather than low activation PA, were more creative on average than people lower in these PA states. High activation PA accounted for 16.8% of the variance in creativity whereas low activation PA only accounted for 4.9% of the variance in creativity. NA was mostly unrelated to creativity with the exception that high activation NA (angry, hostile, irritable, all promotion-focused states) was associated with higher creativity at the between-person level. Table 1 also shows the correlations between personality traits and creativity. People higher in openness, and to a lesser extent extraversion, were more creative than people lower in these traits. Openness accounted for 7% of the variance in average creativity. Extraversion accounted for 2% of the variance in creativity. None of the other personality variables was associated with creativity at the between-person level. Table 2 shows the within-person predictors of creativity from multilevel modeling. As hypothesized, high activation PA was the strongest predictor of daily creativity, accounting for 14% of the variance. On days with more excitement, energy, and enthusiasm, people reported being more creative compared to days when they felt this way less. Medium and low activation PA states like happy and calm also predicted creativity but to a smaller extent, accounting for 9% and 7% of creativity, respectively. High and low activation NA states like angry and sad were antagonistic to creativity, accounting for less than 5% of the variance in creativity. Medium activation NA states like anxiety had no association with creativity.
Between-Person Associations
Within-Person Associations
Gender was significantly associated with creativity with women reporting less creativity than men, b(SE) = -.193(.066), p = 0.004.
There was significant variability around these average within-person associations (bs) shown in Table 2 . The variance estimates of these within-person slopes from multilevel modeling were all significant (variances ranged from 0.046 to 0.093, all ps < 0.001). This heterogeneity meant that it was appropriate to test whether personality factors accounted for some of the variability in the emotion-creativity relationships. Table 2 about here
Personality Moderators
Openness moderated nearly all of the within-person patterns shown in Table 2 .
People higher in openness experienced significantly greater increases in creativity on days with positive emotion compared to people lower in openness. This was true when they 
Discussion
Nearly all of the creativity that happens occurs in the messy real-world, not the sterile lab, and often at a smaller scale -"little c" creativity, not "Big C" creativity. Our study showed that small acts of creativity are occurring regularly in the daily lives of young adults, and that, to a large extent, the emotional correlates of "little c" can be reliably predicted.
People were more likely to be creative on energetic, happy days, not gloomy days. Although we cannot say whether this same pattern would hold for "Big C" creativity, our finding calls into question the cultural idea that creativity must stem from pain and suffering (Becker, 2014) and fits nicely with the view that creative activity may be a marker of positive psychological functioning (Richards, 2007; 2009; .
Our findings contribute to the growing evidence for high activation PA states in creativity. It is interesting that our daily diary patterns closely matched the meta-analysis of laboratory evidence showing greater creativity for emotional states that are positive in valence, higher in activation, and signalling approach towards desired goals (Baas et al., 2008) . In fact, the role of valence and activation in our dataset was striking. Activated PA (feeling energetic, enthusiastic, and excited) was the strongest predictor of greater daily creativity at both the between-and within-person level. Happiness and relaxation were also associated with creativity, but less strongly than excitement. In terms of effect sizes, there was a stepwise decrease in the strength of the patterns from high to low activation positive emotional states. This result replicates and extends previous real-world creativity research which measured only "happy" and "active" and not a range of activated PA states (Silvia et al., 2014) .
We also found significant variability in the emotion-creativity relationship that varied by personality traits. Our larger sample size of 658 people afforded greater sensitivity to detect variation compared to previous research, which found no discernible variability in the slopes of 79 people (Silvia et al., 2014) . And it was remarkable that openness moderated nearly all of these within-person patterns in the present data set. Across all emotions except medium activation NA (anxiety), there was a tighter yoking between emotion and creativity among the highly open: Open people were more creative on emotionally positive days and less creative on emotionally negative days.
These data could be interpreted in two ways given our correlational design. One interpretation is that emotions drive creativity much more strongly for open people. Perhaps open people derive greater inspiration to create when they are in positive moods and derive less inspiration when in negative moods. This pattern would be consistent with greater plasticity (rather than stability) as a higher-order trait associated with openness (DeYoung, 2006; Silvia et al., 2009 Open people were also the most creative people. They reported a higher base-rate of creativity than any other personality trait. This finding replicated previous research showing that openness was the single strongest personality predictor of who was engaging in creative activities as measured by experience sampling (Silvia et al., 2014) . Collectively, these findings reinforce openness as a key personality trait in the science of creativity (DeYoung, 2014; Kaufman, 2013; McCrae, 1987; Silvia et al., 2009) Several other traits also mattered to everyday creativity, although to a lesser extent than openness. People higher in extraversion reported more creativity than people lower in extraversion. This may be because extraversion is associated with both greater positive affect and approach motivation (Elliot & Thrash, 2002) , as well as higher activity of the neurotransmitter dopamine (DeYoung, 2010). However, extraversion was not associated with creativity in our previous experience sampling study, whereas conscientiousness was previously associated with creativity (Silvia et al., 2014) . The differences in study populations could explain this effect. The sample in Silvia et al. (2014) included arts and music majors who were practicing art and music as part of their program. It makes sense that the most conscientious students would be creative more often because they are practicing their art or music. But in a more normative sample like the present study (albeit overly sampled from psychology classes), extraversion could trump conscientiousness for creativity.
We did find that conscientious moderated several of the within-person patterns, especially the sadness-creativity link: conscientious people were less creative when sad. By contrast, extraverted people were more creative when sad. It is possible that sadness stimulates conscientious people to focus on prioritized tasks other than creativity, whereas sadness might provide extraverted people the extra space for quiet reflection needed to engage in creative pursuits. Another possibility is that when extraverts are sad, they might still have enough dopaminergic-driven energy in order to be creative. We also found that neurotic people were less creative when anxious. This makes sense given that people high in neuroticism tend to be prevention-focused and highly sensitive to markers of threat (Elliot & Thrash, 2002) and that anxiety is one of the key prevention-focused emotions (Carver, 2006) .
Only when their anxiety is low might neurotic people feel comfortable enough to engage in creative pursuits.
There were strengths and limitations of our study. Strengths included our systematic assessment of positive and negative affect across a range of activation levels, the large sample size of 658 people that afforded greater sensitivity for detecting variability in withinperson slopes, and the inclusion of personality variables to test for patterns of moderation in the emotion-creativity links. One limitation was that we measured creativity with a single self-report question that asked people to judge whether they had done anything creative that day. Although we based this item on common definitions of creativity, and used a similar item in experience sampling research (Silvia et al., 2014) , this measurement choice meant that participants themselves were the arbiters of creativity. But it is interesting that even with this single self-report item, our patterns still converged with laboratory findings using standardised divergent thinking and insight tasks. Our measurement choice also meant that we could not test different types of creativity separately-such as whether people experienced more fluency, cognitive flexibility, or originality in their daily activities. Emotions could relate to these facets of creativity differently. We regret not collecting data on specific examples of everyday creativity from our participants; however, our previous study of university students (Silvia et al., 2014) collected that information informally and found that the most common examples were songwriting; creative writing (poetry, short fiction);
knitting and crochet; making new recipes; painting, drawing, and sketching; graphic and digital design; and musical performance (Silvia et al., 2014, unpublished data) . Future research needs to test whether these emotion-creativity links will be similar in adult or older adult community samples or among working adults expressing creativity at higher levels in their professions ("Pro-c" creativity; Kaufman & Beghetto, 2009) . We suspect that patterns will be similar for other forms of "little c" creativity regardless of age given biographical and interview data from older populations showing a link between creativity and high activation and engaged states (e.g., Collier & von Károlyi, 2014) . However, we cannot say whether creativity expressed at higher levels of mastery ("Pro-c" or "Big C") would function similarly (Kaufman & Beghetto, 2009 ).
Conclusion
What are creative days like? For the young adults we studied, creative days are days filled with energy and enthusiasm. They are days when people feel vigorous and engaged.
Happy days and relaxed days were also creative days, but not as much as energetic days.
These findings linking high activation PA to creativity reinforce findings from laboratory studies and suggest a surprising degree of convergence for a field noted for its complexity.
Who has creative days? People higher in openness were more likely to have creative days, but their openness came at an emotional cost: their creativity was more strongly tied to their emotions than any other personality trait. Although our data are correlational only, they suggest that cultivation of certain emotions and certain traits like openness may foster greater creativity in daily life. Choosing environments, activities, and people that foster enthusiasm, motivation, and engagement and expanding ourselves into environments and situations may be the emotional keys to a creative life. Note. Min = minimum, Max = maximum, M = mean, SD = standard deviation, ICC = intraclass correlation coefficient from multilevel modeling indicates the proportion of variance attributable to between person differences (1 -ICC = proportion of variance due to withinperson differences), PA = positive affect, NA = negative affect, Hi = high activation, Med = medium activation, Low = low activation. Numbers reflect the aggregated daily reports. ** p < 0.01. . Participants high in openness reported greater creativity and showed stronger relationships between PA and creativity compared to participants medium and low in openness. Plots were generated with Hierarchical Linear Modeling (HLM 6.08; Raudenbush, Bryk, & Congdon, 2004) .
